Relationship between low-density lipoprotein size and apolipoprotein A-I-containing particles: the ECTIM study.
It is now established that small dense low-density lipoproteins (LDLs) are more common among patients with coronary heart disease than among control individuals. Small LDL size is also associated with a high-risk profile, including increased levels of triglycerides and decreased high-density lipoprotein (HDL)-cholesterol. Furthermore, some human HDL particles contain both apolipoprotein (apo) A-I and apoA-II (LpA-I:A-II) while others contain apoA-I but are devoid of apoA-II (LpA-I). We have investigated the relationship between LDL size, measured by non-denaturing gradient-gel electrophoresis, and HDL parameters, particularly LpA-I and LpA-I:A-II levels, in healthy control subjects (n = 408). LDL size was positively and significantly correlated with HDL-cholesterol (r = 0.43), apoA-I (r = 0.32) and LpA-I (r = 0.29), whereas no correlation was observed with apoA-II and LpA-I:A-II. The determination of the mean apoA-I and LpA-I in the quintiles of LDL size distribution revealed a progressive increase in apoA-I and LpoA-I from the first quintile (small LDLs), 137 and 42 mg dL-1 respectively, to the fifth quintile (large LDLs), 161 and 54 mg dL-1 respectively. Conversely, no evolution of apoA-II and LpA-I:A-II was observed. Multivariate analysis showed that not only triglycerides, but also HDL-cholesterol, apoA-I and LpA-I, are determinants of LDL size, depending on the model used. Thus, part of the variation in size of LDLs is associated with the metabolism of HDL independently of that of triglycerides. Thus, a low concentration of LpA-I combined with the presence of small LDLs could contribute to the high-risk profile observed in subjects with small LDLs.